Snell’s Law Practice Problems: Work out the problems using the GUESS method. 
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Example 1:  Light travels from air into an optical fiber with an index of refraction of 1.44. (a) In which direction does the light bend? (b) If the angle of incidence on the end of the fiber is 22o, what is the angle of refraction inside the fiber? 

Example 2: Light travels from crown glass into an unknown material. The angle of incidence is 12.0o degrees and the angle of refraction in the unknown is 13.7o. What is the unknown material?
1. Heather is snorkeling in Oahu’s Hanuma Bay when she looks up through the water (ni) into the air (nr) at a palm tree on the shore.  If Heather sees the palm tree at an angle ((i) of 45(, at what angle is the palm tree really located with respect to the normal?

2. Evan has taken Eva out to dinner to propose marriage and he has hidden the engagement ring in her drink as a surprise. When Eva has finished her drink, she spots the ring beneath an ice cube.   If Eva looks down though air into the glass at an angle of 61( from the normal and the ice cube refracts the ring at an angle of 42.0(, what is the index refraction of ice?

3. Mrs. Newman’s cat Rex enjoys watching the family goldfish from the top of the fish tank.  The goldfish, swimming in water, appears to be at an angle of 28.0( ((i) as seen by Rex. At what true angle ((r) is the goldfish from the normal?  

4. A blue glow from a bug light strikes a swimming pool at an angle of 35.0(.  At what angle is light refracted into the pool?

5. Rob makes his girlfriend a romantic candlelight dinner and tops it off with a dessert of gelatin filled with blueberries.  If a blueberry that appears at an angle of 44.00( to the normal in air ((i) is really located at 30.00( to the normal in the gelatin, what is the index of refraction of the gelatin?

6. For questions 1 (air), 2 (ice), 3 (water), and 5 (gelatin), determine the speed of light through each substance.

7. What is the critical angle when light moves from water to air? From flint glass to crown glass? 
8. What’s the critical angle when light moves from a diamond to air?
Answers:

1. 70. o
2. 1.3
3. 20.7 o
4. 25.5 o
5. 1.389
6. air  v = 3.0 x 108 m/s
ice v = 2.3 x 108 m/s

water v = 2.26  x 108 m/s

gelatin v = 2.160 x 108 m/s

7. 50.3o ; 70.8o
8. 24.4o
